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Nutrients

WYOMING

Nutrients = Nitrogen and Phosphorus

it (symbol P)for root g
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Essential and Economically Important Overabundance of nutrients
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Impacts of Nutrient Pollution

WYOMING

(® WATCH NOW: LIVE AT ELEVEN (© SCHEDULE
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SALT LAKE CITY

. . Utah Lake near Provo, Utah
Dog dies after exposed to toxic

blue-green algae in Utah Lake, Elevated levels of toxins
officials warning others from algae in the lake
POSTED 11:40 AM, OCTOBER 7, 2014, BY ASHTON EDWARDS AND ROBERT BOYD, UPDATED AT 09:51PM. OCTOBER 7, 2014 k| | | e d d Og
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Warnings to swimmers,
boaters, anglers, and
hunters

Symptoms: headache, fever,
diarrhea, abdominal pain,
nausea, vomiting, allergic
recreations from skin
contact




Impacts of Nutrient Pollution
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Toledo tap water
ban (>250,000

people)
July-August 2014

Cyanobacteria
(Microcystis)
produced
toxins in water

supply

Toxins may cause
neurological
problems,
paralysis,
seizures
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Algae Blooms Making Toledo Water Undrinkable Are Thriving

Farm, Sewage-Treatment Runoff Into Lake Erie Are Feeding the Blooms Like Candy
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Enjoy your free sample of exclusive subscriber content.
By ANDREA GALLO

Aug, 3, 2014717 p.m ET

$12 for 12 Weeks = susscrise Now

Popular Now

Lake Erie
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Algae is seen near Toledo’s water intake crib on Sunday in Lake Erie. 4P

The algal bloom wreaking havoc on Toledo's water supply is thriving on the same things
that make a happy pofted plant: sunlight, water and lots of nutrients.
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Home > Reverse Osmosis Tackles Nitrates in Wyoming Wells

Reverse Osmosis Tackles Nitrates in Wyoming Wells

There's nothing more important for 3 municipality's reputation than being able to deliver clean, safe and good tasting
drinking water to every person connected to its distribution system. People know they can turn on the tap with
confidence in the unseen process that protects them.

Over a four-year period ending in 1998, that process was being
closely studied by the City of Torrington, WY, a primarily
agricultural community of nearly 6,000 situated on the North
Platte River in the southeastern corner of the state. The city
traces its roots back to 1889. The major crops in the area are
corn, beans and alfalfa, and local industries include a sugar
company and an ethanol plant.

Torrington’s citizens consume approximately 2.4 millicn gallons
of water per day supplied by groundwater from multiple wells.
The city has six certified operators maintaining the water system,
and approximately 2,700 customer taps. The aquifer systemis  minute
shallow, with some groundwater less than 20 meters belowthe o
surface and surrounded by sandy soils that are regularly remove
irrigated. As a result, the city's water source is vulnerable to nitrates
contamination by anything that migrates through the soil. that have contaminated the wells used by the City of
Torrington, WY.

Click here to enlarge image

The City of Torrington's monitoring program, as well as a U.S.
geological survey, revealed that its groundwater had widespread
nitrate contamination. The contamination was traced to excessive inorganic nitrates in the soil from the application of
commercial fertilizer. Organic nitrates, which usually originate from human sewage or livestock manure, were not a
significant factor. Because all nitrates are very mobile in soil, they have a high potential for migrating into groundwater
supplies.

The EPA's Maximum Level of Contamination for

e . : , - .
nitrates is 10 ppm, and some of Torrington’s wells Supply 1~
were found to exceed that limit. As a result, in 2000 ~~
the EPA told Torrington that it had to resolve the nitrate restdenﬁ u R R I N GTC( =t

contamination problem promptly or be fined for with )
noncompliance. | *

Choosing Reverse Osmosis

Equally concerned about the problem, Torrington
immediately searched for a new well field with less

Anmbamiinaind Antirnn sinbne Abhn A Hema alan

WYOMING

City of Torrington

Drinking water supply from
shallow groundwater wells

In mid-late 1990’s, groundwater
discovered contaminated with
nitrates

Exceeded 10 mg/L MCL

Traced to application of
commercial fertilizer

In 2000, Torrington installed
reverse osmosis water treatment
system (~S6 million)

Drilled more wells, use untreated
water to irrigate



Nutrients and Designated Uses

WYOMING

Nutrient pollution can impact
many of Wyoming’s designated
uses

Drinking Water

Recreation

Fisheries

Aquatic Life Other Than Fish
Wildlife

Agriculture

Scenic Values
Industry

Fish Consumption



Nutrient Pollution History

WYOMING

1996: In National Water Quality Inventory Report to Congress, EPA
reported that nutrients were among the leading causes of
water quality impairments in the U.S.

Streams and Rivers

Leading Pollutants/Stressors

Impaired %
Siltation [ — 51
Chtrients [ — 40
Bacteria [ I 32
Oxygen-Depleting Substances| [N 29
Pesticides | | B Major 21
Habitat Alterations [ | B Moderate/Minor 19
[ Not Specified
Suspended Solids | . | 18
[Metals | 16
L ] | | ! | |
4] 10 20 30 40 50 60 70
Percent of Impaired River Miles

Lakes and Reservoirs

Leading Pollutants/Stressors Impaired %
Chutrients D L — 51
Metals I 40 ] 51
Siitation .7 25
Oxygen-Depleting Substances | [INIEGIEEEE 21
Noxious Aquatic Plants | W o 16
Suspended Solids | | B Moderate/Minor 14
; [ not Specified
Total Toxics | 13
L | | | | !
0 10 20 30 40 50 60
Percent of Impaired Lake Acres

http://water.epa.gov/lawsregs/guida

nce/cwa/305b/96report_index.cfm



http://water.epa.gov/lawsregs/guidance/cwa/305b/96report_index.cfm

Nutrient Pollution History

2014

National Summary

Causes of Impairment in Assessed Rivers and Streams

Description of this table
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WYOMING

Cause of Impairment Group

Miles

Impaired

Threatened or

Pathogens

160,041

Sediment

124,544

< Mutrients >
Ir

00,403

2rganic Enrichment/Cxygen Depletion

-85J454

Polychlorinated Biphenyls (PCRS)

-?91332

_ National Summary _
Causes of Impairment in Assessed Lakes, Reservoirs, and Ponds

Description of this table

Cause of Impairment Group

Acres
Threatened or

Impaired

Mercury

D)

-3,105,249

Polychlorinated Binhenyls (PCRS)

-2,848,252

Turhidity

E1145?J234

Drganic Enrichment/Cxygen Depletion

E1,3?5,381

March 2014: http://iaspub.epa.gov/waters10/attains nation cy.control#status of data



http://iaspub.epa.gov/waters10/attains_nation_cy.control

Nutrient Pollution History

WYOMING

1997: EPA initiated Clean Water Act Plan (CWAP) to address excess
nutrients in the nation’s surface waters.

CWAP included development of numeric criteria as a
component.

Most states have used narrative water quality standards to
protect designated uses (i.e., waters shall be free from) due to
complexity and variability in nutrient/response relationships



Numeric Nutrient Criteria

WYOMING

Numeric criteria for total nitrogen and total phosphorus and
response parameters (e.g., chlorophyll) are expected to more
effectively protect designated uses from nutrient pollution
because they can be:

- Incorporated into discharge permits
- Used to assess waters for impairment

- Used to develop Total Maximum Daily Loads
(TMDLs)

- Used to facilitate watershed protection and
restoration



Nutrient Pollution History

WYOMING

1998: EPA released National Strategy for Development of Regional
Nutrient Criteria.

Set goal for states to adopt nutrient criteria by end of 2003.

2000-2001: EPA published recommended criteria for nutrients by
waterbody type by region. Intended to be used by states
and tribes as a starting point for criteria development.

> EPA’s recommend nutrient criteria were based on regional
reference sites (least impacted)

> Most states have not adopted these criteria



Nutrient Pollution History

WYOMING

2001:

2001:

2008:

EPA recommended that states and tribes develop nutrient
criteria plans (how and when they would adopt nutrient
criteria).

States should adopt plans by the end of 2001 and adopt
criteria by 2004.

EPA provided additional guidance on developing plans,
flexibilities, new timeframes for plan development and criteria
adoption.

DEQ, with assistance of TetraTech, published Wyoming
Nutrient Criteria Development Plan
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Nutrient Criteria Development Planj

wvouiﬁc
6.0 SCHEDULE OF NUTRIENT CRITERIA DEVELOPMENT
6.1 Schedule and Milestones for Lakes and Reservoirs

2008-2010
WYOMING e Inventory of existing lake and reservoir data
NUTRIENT CRITERIA DEVELOPMENT PLAN o Datcompilation imto integrated database =~
e Literature review for lake and reservoir nutrient criteria
2011

* Analysis of existing lake and reservoir data
e Design and implementation of additional data collection for lakes and reservoirs

Final 2012
Aprll 4’ 2008 e Additional lake and reservoir samplmg
2013
o Develop proposed lake and reservoir nutrient criteria

¢ Stakeholder Review of Lake and Reservoir Nutrient Criteria

6.2 Schedule and Milestones for Streams and Rivers
2008-2010

* Inventory of existing data

« Data compilation into an integrated database

*  Ongoing sampling of streams and rivers
2011

Prepared by

Continue sampling of streams and rivers
Analysis of existing data
Design and implementation of supplemental data collection

Wyoming
Department of Environmental Quality

and
Continue sampling of streams and rivers

Evaluation of other stream and river classes (large rivers)
Design and implementation, if needed, of sampling program for other stream and river
classes

2012-2013

e Continue sampling of streams and rivers
2014

e Develop proposed nutrient criteria for wadeable streams and rivers
2015

e Stakeholder review of nutrient criteria for wadeable streams and rivers

Tetra Tech, Inc.
400 Red Brook Blvd., Suite 200
Owings Mills, MD 21117

(=)
[=]
—_—
* eI e

e Continued sampling as needed



National Status of Nutrient Criteria 4

WYOMING
- S U . Jauc N U v L v M S .

1998 l{ 2003 l{ 2013 M Current l{ 2014* [ 2015* } 2016*

District of Columbia ave Complete set of N and P criteria for all
watertypes**

American Samoa

CorTroTeaTEh oF Mo Theia Mationas 2 or more watertypes with N and/or P criteria

Guat 1 watertype with N and/or P criteria

X Leval 2 [Some waters with N and/or P criteria
Puerto Rico

US Virgin Islands Level 1 |No N and/or P criteria

October 2014



Nutrient Litigation - Florida

WYOMING

2008: Florida Wildlife Federation sued EPA to promulgate numeric nutrient
standards for Florida waters (narrative insufficient).

2009: InJan., EPA determined that numeric criteria were necessary to meet
the requirements of the Clean Water Act and EPA intended to propose
numeric nutrient standards.

2009: EPA entered consent decree within FWF. Committed to develop and
promulgate criteria.

Much back and forth between EPA and Florida on numeric criteria, end result
is that Florida developed and adopted criteria for most waters.

Rr el L g
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Nutrient Pollution History

2009:

2009:

2010:
2011:

In Aug., Office of Inspector General Report EPA Needs to

Accelerate Adoption of Numeric Nutrient Water Quality
Standards

EPA issued an Urgent Call to Action to address nutrient
pollution

EPA Administrator Jackson identified nutrients as a priority

EPA Acting Administrator for Water issued a memo Working in
Partnership with States to Reduce Nutrient Pollution



http://www.epa.gov/oig/reports/2009/20090826-09-P-0223.pdf
http://www2.epa.gov/sites/production/files/documents/nitgreport.pdf
http://water.epa.gov/scitech/swguidance/standards/criteria/nutrients/upload/memo_nitrogen_framework.pdf
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2011 EPA Framework Memo

WYOMING

UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
WASHINGTON, D.C. 20460

* Gives states flexibility to: S
¢

* Achieve near-term reductions
via development of a Nutrient w15 an o
Reduction Strategy

* While also developing Numeric MEMORANDU

. . SUBJECT: Working in Partnership with States to Address Phosphorus and Nitrogen
C r I te r‘ I a Pollution through Use of a Framework for State Nutrient Reductions

FROM: Nancy K. Stoner ,C
. . Acting Assistant Administrator
. C f f b
r I te rl a O r a Catego ry O Wate rs y TO: Regional Administrators, Regions 1-10
Thi d thi EPA'sc i i iith and
2 O 1 6 ( St re a m S O r | a ke S ) collaboralilrfgm \::I::?:l\::glr::'s l(:)mns\akc gri::((::‘:r:;:sl :: gca:cr;:zzlgn:::mﬁ;?c;:; of nitrogen

and phosphorus loadings to our nation’s waters. The memorandum synthesizes key principles
that are guiding and that have guided Agency technical assistance and collaboration with states

e Results oriented: build from e o o e

Over the last 50 years, as you know, the amount of nitrogen and phosphorus pollution

eXi St i n g Sta te WO r k’ b u t entering our waters has escalated dramatically. The degradation of drinking and environmental

water quality associated with excess levels of nitrogen and phosphorus in our nation’s water has
been studied and documented extensively. including in a recent joint report by a Task Group of

a CC e I e r‘a te p r‘o g r‘e S S a n d senior state and EPA water quality and d_rinking water officials and managers.' As thc Task
Group report outlines, with U.S. population growth, nitrogen and phosphorus pollution from
urban stormwater runoff, municipal wastewater discharges, air deposition, and agricultural
d | livestock activities and row crop runoff is expected to grow as well. Nitrogen and phosphorus
e m O n St rate re S u tS pollution has the potential to become one of the costliest and the most challenging environmental
problems we face. A few examples of this trend include the following:

1) 50 percent of U.S. streams have medium to high levels of nitrogen and phosphorus.

o E n CO u ra ge CO I I a b O ra t I Ve 2) 78 percent of assessed coastal waters exhibit eutrophication.
3) Nitrate drinking water violations have doubled in eight years.
a p p ro a C h b etwe e n fe d e ra | ’ ! An Urgent Call to Action: Report of the State-EPA Nutrients Innovations Task Group, August 2009
state, local partners and other s S
® Prirned with Voge Ot Based Inks on 100% Posiconsumar, Piocess Chionne Froe Recycled Paper
stakeholders




Nutrient Reduction Strategy

WYOMING

* EPA’s Recommended Elements
> Prioritize Watersheds for N & P Load Reductions
> Set watershed load reduction goals based on best available info

> Ensure effective permits (point sources, CAFOs, storm water) in
targeted/priority watersheds

> Address nutrient pollution from agricultural areas

> Address nutrient pollution from storm water and septics

> ldentify ways to measure and verify reductions

> Report activities and reductions annually

> Develop a work plan for numeric phosphorus and nitrogen criteria



WYOMING

Nutrient Litigation - Mississippl

2008: Environmental groups (Gulf Restoration Network et. al.)
petitioned EPA to force 10 mainstem Mississippi River Basin
states to adopt numeric nutrient criteria and develop TMDLs to
combat the Gulf of Mexico’s hypoxic “Dead Zone.”

2011: EPA rejected petition. More effective to build on existing work,
work cooperatively with states and tribes (i.e., 2011
Framework Memo)

2012: Groups challenged EPA’s rejection.

3y

Witsourn
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Nutrient Litigation - Mississippl
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WYOMING

2013:

In Jan., EPA filed motion to
dismiss — states are better
equipped to address issue,
cited economic and resource
limitations of promulgating
criteria.

Governor Mead sent a letter
of support to EPA for
cooperative efforts between
states and EPA

Emphasized state control
over development of water
quality criteria, as outlined in
the Clean Water Act

{ \”.'kk' ()’fhk' Governor

Janmary 17,2012

Lisa P. Jackson, Administrator

U.S. Environmental Protection Agency
Room 300, Ariet Rios Building

1200 Peonsylvania Avenue, NW
Washington, D.C. 20460

Dear Administrator Jackson

In 2001, the Environmental Protection Agency (EPA) demied a petition for nutrient critena
rulemaking for the Mississipps River Basin. Wyoming Is pant of that Basin, and our state
appreciated the EPA's decision because it recognized states' interests in their waters and
promoted a cooperative relationship between the EPA and the states. Environmental groups seek
10 challenge the EPA’s decision in the case Gulf Restoravion Network v Jackvom, Civil Action
No. 2:12-cv-00677, filed in the U.S. District Court for the Eastern District of Louisiana

A number of states and interested groups have intervened to support the EPA's decision, and |
write in support of them and the agency action. Although Wyoming has not intervened as of
now, our state would likely get involved in the litigation if there & another opportunity 1o do so
The istises presented are extremely important to Wyoming

The Clean Water Act establishes the primary role states play in determining water quality
crileria. Wyoming has a proven track record of science-based regulation, planning and
monitoring 1o implement the Clean Water Act. We are commitied to sound environmental
stewardship, we are closest to the resources, and we take care of them well,

I note from the Court’s scheduling order, dated September 9, 2012, that the EPA’s motion and
brief in response to Plaintifi"s submissions are due January 18, 2013, Further response and reply
bricfing will follow. | want to thank you for your efforts to give deference (o states and ask you
10 please hold strong your position that the states with primacy on this issue are best suited 10
develop water quality criteria as outlined in the Clean Water Act

Sincerely,
— :/__ —- #’l’_ =
Matthew H. Mead
Governor
MHM:mdm




Numeric Nutrient Criteria — General Strategy

WYOMING

* Protect designated uses (aquatic life, recreation, drinking water)
* Reflect spatial variation (ecoregional, regional, watershed)
* Specific for different waterbody types
» Reflect temporal variability
e Criteria developed using multiple lines of evidence based on five standard
approaches:
* Distributional/Reference-Based
e Stressor-response relationships
» Scientific literature
* Modeling
* Dose-response experiments
* Nutrient criteria should include
e (Causal variables (total phosphorus, total nitrogen)
* Response variables (chlorophyll a, biological attributes)

* Goal: Develop scientifically defensible, protective and reasonable criteria
for Wyoming



Criteria Development Efforts

WYOMING

« WDEQ Nutrient data collection (biological, chemical, physical)
> Streams (2005-present)
> Lakes/Reservoirs (2002-present)

* Wyoming Basin Lakes & Reservoirs Nutrient Monitoring

> Why Wyoming Basin? - Best existing data quantity/quality
and distribution among regions (good starting point)

> Objectives

- Improve spatial/temporal data resolution and distribution
with additional monitoring in 2013 and 2014

- Explore stressor-responses, classification, reference?
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Nutrient Work Group

WYOMING

* Help DEQ address nutrient pollution in Wyoming through
development of numeric criteria and a Nutrient Reduction Strategy

UNTED STATES ENVIRONMENTAL PROTECTION AGENCY

P
Nz}

> Nutrient Reduction Strategy: 7 non-criteria elements

> Criteria Development: Nutrient Criteria Development Plan,
evaluate approaches, how to incorporate into standards




Nutrient Work Group

WYOMING

* Help DEQ answer several important items which include:

* How will criteria be written into standards (frequency/duration)?

 How will criteria be implemented, timeframes?

 How will we assess waters for nutrient impairments?

 How will we incorporate criteria into permits?

* What expectations do we set for wastewater facilities?

* Considerations on variances from meeting nutrient criteria for
some permitted facilities?

* How do we factor in limits in treatment technology, economic
considerations, funding?



Nutrient Work Group

WYOMING

* Entities impacted by and interested in nutrients in Wyoming

> Agriculture .
Wastewater Representatives

> Business > Major Mechanical Plants

> Conservation Districts > Major Lagoon

> Environmental Groups > Minor Lagoon

> Industry (Mining, Oil and Gas) > Private Lagoon System

» Local Governments o
Drinking Water

> Technical Experts > Facilities that Use Surface Water

> Land and Resource Management
> DEQ (Watershed, Water/Wastewater, WYPDES), EPA

> Governor’s Office



Nutrient Work Group

WYOMING

2014: Held first stakeholder group meeting in March

- Presented background on nutrient pollution, litigation,
nutrient reduction strategy

- Presented summary of nutrient criteria development efforts
and approaches

- Presented approaches other states have taken to address
wastewater facilities




Nutrient Criteria and Wastewater

WYOMING

* Nutrient concentrations (total nitrogen, total phosphorus) to
protect designated uses are generally very, very low

* |f little or no stream dilution is available, dischargers will find it
difficult or impossible to meet the standards

* |n some case, standards may
be below the limits of
current treatment
technology

* Upgrading facilities to meet
criteria may be cost
prohibitive
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Nutrient Pollution and Wastewater £

WYOMING

 States have utilized different ways to modify effluent limits where
meeting receiving water criteria would cause unreasonable
economic burdens or where the standards are technologically
infeasible

 States have also looked to
impose effluent limits on
dischargers to make near-term
progress on nutrient reduction
(nutrient reduction strategy)




Nutrient Pollution and Wastewater 4.

MT

WY

o uT
coO

ND

SD

WYOMING

Montana: adopting statewide
criteria, using general or individual
variances for discharges (2014)

Colorado: adopted interim criteria,

permitting regulations for
numeric effluent limits (2012)

-‘ Utah: Nutrient Reduction Strategy,

permitting regulations for
effluent limits (2014 possibly)

North Dakota: Nutrient Reduction
Strategy



WYOMING

deg.state.wy.us/wqd/watershed/surfacestandards/Pages/Nutrients.asp

by DEQ Water-UAA Crteria x|

Kevin Fredenck
3q7-277-5%08

Kevin.fraderick@wyo.gov
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Advisory Baards
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Nutrient Pollution

Wyomang Hulent Work Goup | Mumeng Nutient Ciiteny | YWioemsog Manent Beduction Ststeqy

Mtrients (nitrogen and phespharus), in approgp are ntial to healthy aquatic ecosystems Excesswe matnents, of nuttiert poliubon however, can result in excessae gronth of vegetaton (ie | aguatic plants
and 3lgae} that can lead to oxygen deplston hgh pH. sh ks and general degradation of aquatic resowrces Dnnking watsr supplies with GRCesshve nutnents reaqurs costly treatmant. while surfacs waters with nutrisnt

pollution can Impact wss of the water %r recraabion vastock. and widide

Naotional water qualty summanes consstertly identfy excessie mutrionts a3 one of the leading causes of imparments to the nation's waters (

Agency has made addressing nutnents pollution one of their and states’ highest prionities

mi Surminary) As 3 result, the US. Emwonmental Protection

To address nutnent polkaivn i Wyoming the Wyoming Depatmant of Emaronmental Quaity, Watsr Quality Drasion. with the asssstancs of the Wyoiung Hutaent Wok Cooup & working on developng nums et

£603 and | Nuirsrt mduchon Sirategy
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Nutrient Work Group

WYOMING

To participate in the Nutrient Work Group, contact
Lindsay Patterson at

Lindsay.Patterson@wyo.gov

or

307-777-7079


mailto:Lindsay.Patterson@wyo.gov

Next Steps

WYOMING

* Finalize the work group and set next meeting
* Send out revised Nutrient Criteria Development Plan for input

* Give more detailed presentation on options for Nutrient Reduction
Strategy; what have other states done

* Give an update on criteria development




Questions?

WYOMING

Eric Hargett
Watershed Protection Program
Monitoring and Assessment
eric.hargett@wyo.gov
307-777-6701

Or

Lindsay Patterson
Watershed Protection Program
Surface Water Quality Standards
lindsay.patterson@wyo.gov
307-777-7079
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